Loss of glial fibrillary acidic protein results in decreased glutamate transport and inhibition of PKA-induced EAAT2 cell surface trafficking.
Loss of the astrocyte-specific intermediate filament protein, glial fibrillary acidic protein (GFAP) results in an increased susceptibility to ischemic insult, enhanced hippocampal LTP, and decreased cerebellar long-term depression (LTD). Because glutamate receptor activation plays a key role in cell death and cellular plasticity responses, we wanted to determine if alterations in glial glutamate transport could contribute to the GFAP null phenotype. To address functional changes in glutamate transport, we measured glutamate uptake in cortical, cerebellar, and hippocampal synaptosomal preparations from age-matched adult wild type and GFAP null mice and demonstrated a 25-30% reduction in the V(max) for d-aspartate uptake in the cortex and hippocampus of GFAP null animals. Western blot analysis of cortical synaptosomal fractions from wild type and GFAP null animals demonstrated that loss of GFAP results in decreases in both astrocytic (EAAT1) and neuronal (EAAT3) glutamate transporter subtypes. Immunohistochemical analysis demonstrated a region-specific modification of neuronal glutamate transporter, EAAT3 trafficking in the GFAP null phenotype. Analysis of primary cortical astrocyte cultures prepared from GFAP null and wild type mice demonstrated that loss of GFAP results in an inability to traffic the glial glutamate transporter, EAAT2, to the surface of the cell following protein kinase A (PKA) stimulation by dibutyryl cAMP. Taken together, these results suggest that the intermediate filament protein, GFAP plays a key role in modulating astrocytic and neuronal glutamate transporter trafficking and function.